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The  binary  character  of  A  Boutis  (a  =  14''  14'".  5=+35°54',  tyi)e  Go, 
mag.  4S)  was  announced  by  Moore  in  Lick  Observatory  Bulletin  12:}. 
Forty-two  spectrograms  secured  at  this  observatory  with  a  one-prism  speotro- 
grapli  have  been  u.sed  in  determining  an  orbii.  In  this,  as  in  many  other 
cases,  the  Lick  Ob.servatory  results  have  been  useful  in  defining  tiie  period. 
The    details    of    their    observations   were   very    kindly  communicated   by   mail. 

In  general  an  orbit  of  a  late  type  star  determined  with  a.  one-prism 
instrument  does  not  compare  favourably  with  an  orbit  of  the  oame  star 
ba.sed  on  three-pri.sm  results.  The  accuracy  is  so  much  greater  in  the 
latter  ca.^e  that  the  practice  has  been  generally  followed  of  leaving  the 
late  tyi)es  for  high  dis])ersion.  However,  the  range  of  the  present  binary 
permits  of  a  fairly  accurate  determination  of  the  orbit  with  ;i  one-pri.sm 
uistrument.  On  this  account  and  al.-^o  because  at  the  time  the  number  of 
available  binaries  was  rather  limited,  the  star  was  i)laced  on  the  observing 
|)rogranun(>  here. 
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ORBIT  OF  TIIK   SPECTROSCOPIC    BINARY    A   BOOTIS. 


BV     UEY.NULD     K.     YOLNG.     Pli.D. 


Table  I  gives  the  wave-leng»hs  of  the  lines  used  in  reducing  the 
measures.  The  corrections  in  the  third  column  are  comi)uted  to  make  the 
sun;  of  the  weighted  residuals  of  column  four  vanish.  '{"he  residuals  were 
taken  in  the  sense,  ()i)served  minus  the  mean  of  the  plate.  If  we  comi)ute 
from  Rowland's  Preliminary  Table  of  Solar  Wave-Lengths  the  lines  which 
would  in  one-prism  disi)ersion  lie  near  tlie,>e.  we  lind  that  tlii'  wave-length> 
uiveii  in  the  table  are  about  (»•():}  Angstrom  units  larger  The  method  of 
combining  tlie  various  lines  in  a  high  disju-rsion  tabh'  is  arbitrary  and  the 
resulting  jiosition  of  the  tilend  uncertain.  .\l).,ut  all  we  may  say  of  the 
wave-lengths    given,    is    that    they    arc    homogeneous    anil     that      tin 
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not  very  (litTcrciil  from  Howlaiurs.  It  is  douhtful  if  tiicy  would  suit 
unotluT  star  unless  it  were  exactly  the  same  tyju'.  The  results  from 
several  late  type  stars,  whose  orbits  have  heeii  eoiuiiuted  at  tlus  observatory, 
seem  to  show  that  the  apiuireiit  wave-leiijiths  of  blends,  as  measured  on 
low  (lisi)ersion  i)lates,  vary  markedly  with  u  slight  variation  in  the  speetral 
type. 

The  usual  method  of  first  finding  approximate  elemeiUs  and  then 
eorreelin^  these  ditTerent  ially  was  followed.  One  eorreeticni  was  found 
sulheient.  The  sueeessive  steps  in  the  solution  and  the  results  are  given 
below.        In   the  radial    velocity  curve  the  initial  date  is  Julian   Day  2,420,r>0(). 
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NORMAL  PLACES. 
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HI  BLUAnONS    UK    TUi;    UOMIMUN    OBSEUVATUUY. 
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When  these  eorrcctions  were  added  to  the  approximate  elements  and 
the  normal  places  rejjresented,  Zpi-  was  lowered  from  44  to  34.  The 
individual  observations  were  represented  graphically  and  the  residuals  are 
Riven  m  th.-  tables  of  the  observations  under  the  heading  O-C.  The  Lick 
and  Potsdam  o})servations  are  very  consistently  jwsitive.  Part  of  this 
dilTerence  may  be  due  to  the  scale  of  wave-lengths  used,  but  some  othei 
factor    nmst    be    ojjerative    also. 

The    final    elements    are 


7'    =   J.  D.  2,420,561 

IS 

±0-90 

A'    =    18  02  km. 

+  0o9 

w     =   22.r-42 

±2°-60 

<■      =   0-,54 

±0  024 

7     =   2") -62  km. 

±0  4.') 

P    =   211-90  davs 

A-    =  r-Goso 

n  sin  !  =  44,000,000  km. 

'"''  '''"'  '       t>  M-r 

.,  —  0  0/0  u 

The  residuals  from  our  own  measures  are  often  verv  large,  in  one  case 
thirteen  kilometres.  The  agreement  of  the  individual  lines  would  lead  one 
to  e.Npect  a  probable  error  for  a  single  plate  between  one-half  and  one 
kilometn.,  whereas  it  actually  came  out  2-8.  The  mea.sures  were  so 
discordant,  that  an  investigation  was  undertaken  to  try  and  locate  some 
reason   for   the   erratic   maimer   in   which    the   velocities   behaved. 

Part  of  the  trouble  may  lie  in  the  star  it.self,  the  conditions  there 
clianging   irregularly   so   as    to   alt.-r   the   api)arent   wave-lengths   of   the   lin<-s 

llie  efT.'ct  of  such  chang.'s  are  .small,  provided  they  do  not  arise  from 
a  th.rd  bo,iv.  for  the  higher  the  dispersion  employed  and  the  more  perfect 
th.-  method   of  ob.servation    the   smaller  do   the    variations  in    velocitv    become 

Ih.s  >s  practically  onclusiv,'  evi.len.r,  so  f.,r  as  one-prism  work  is  con- 
••.■rned.  that  the  anomali.'s  in  velociti.^s.  f„r  ^ood  line  stars  at  least,  aris.- 
within    the   spectrograph. 


••J 


iqovun-,  trmpcraturc.  cluin^c,  ,K,ur  focus,  inrt^ulur  i^uidi.ijl.  nonun.lor.n 
iUun.inutun.  of  tl,r  .■oUnnator,  ra.h  of  these  pluys  i,s  part  .n  the  haul 
result  Tl.e  first  thre,.  .auses  have  bee.,  well  n.et,  and  the  modcru  speotro- 
Krapl.  is  al.,.o>t  ,.u  ehanieally  perfee,  a..d  free  fro.n  these  detects  \\.th 
good  focus  the  daui^er  fro...  uouuniforn.  ilUuiiinatio,.  of  the  colh.uator 
vanishes. 

Tl...   efTect    of    suidins;    was    fsted    by    taking;   plates   of    A.-cturus,    placing 
the  stellar   i...a^e   first    o,.   one  side  of   the  slit   and  the.,   on   the  other.       Ihe 
results   of    the.e    experi...ents    were    published    in    the    Astrono.n.cal    ^oclety    ot 
the    Pa..iH<'    Publicatiot.s,    Aup.st,    191o.       Thoy    showed    that    veloc.t.es     as 
„n.ch    as    thirtee,.    kilo,..<.t,es    f.-o...    the    truth,    could    he    obtained   by    f^u.d.ng 
,,,h   the   star   ..ot    perfectly   c.tral   o..   the   slit.       Wl.e,.   one   .-e.ne.nbers   that 
,he    mnVnvA    is   do..e    bv    bh...  fjree..    li«ht,    while    the    plate    registers    the   blue 
a,ul   violet    a..d   that    the   i.nages  of   the  star   in   these  colours  do  not   co.no.de. 
„,„,  ,a„   .-eadilv   s.^e   that    error  co,.ld  be  int.-o.hiced   in   this  way.       There  arc 
,ther  conside.-a,ions   which    lend   pla..sibility    to   the   suspicion    that    th.s   source 
of  ..rn.r  i<  verv  ii.iportant.       It    would  In-  larger  i..  o..e-prism  than  ui  three- 
pri.,.,    instr,..,.e,.ts.       It    would    be    larger    the    sn.aller    the    telescope:  for    w:t. 
,     ...Uill     objc'tive     the     guiding    image    is    fainter,    th,-    ,>ower    .s    lower  and, 
;.onse.,uentlv,  it    is    ...ore    dillicult    to    bisect    the    star    with    the    sl.t    of     the 
spectroscope        It   would  be  larger  in  short-focus  that,  in  long-foc.s  telescopes, 
because  the  latter  .vq.ii.v  ...ore  fre.,uent   attentio.i  in  guiding  and  the  imago 
i.   shifted   ofte..    from    place   to    place,  so   that    in    the   mean    the   whole   sl.t    .s 
better    .■overed.       Mo.eoN.r,    the    etTective    in.age    (the    tren.ord.sk)    is     a     er 
for  long-focus  i..stru...e,.ts,  so  that   a  slight   displacement  of  the  star  probably 
alTects   the   ce.,t.-e  of   i.ite.iM.y   ..f   the   in,age   less  than   the   same  displacement 
i„    a    telescope   of    shorter    focus.       These   latter   factors    I    believe    to   be   vc,-y 
„„,,orta..t         With    the    short-focus    i..stn.me.,t    used    at    this    observatory    ana 
.,    ,,ock    whi..l.    ru..<    very    ..nifor...ly.    a    star    will    often  stay    in    position    tor 
,if„,,,„    iHiimtes.       This   fact    off.,    coupl..!    with    that  of  a  temperature  m  the 
,lo„,e  n.  winter  as    low    as    n.in..s    20     Fah.-e.,l.eit.    wl.e..    to    place    the  eye  t.. 
,he  guidit.g  tele..ope  is  to  .-ec.ive  the  sensatio.,  of    a.,    eh.ct.-ic  shock,  does  not 
,o„,ribu.e    to    constant    attention    to    the    position    of    the    star    image    on    the 
.li,         (),H.    might    have    a    per.M.i.al    eqiianon    m    bisecting    the    star    image,  so 
,,,,„    a    .....    of    plates    would    all    b..    co...siste..tly    too    high    or    t..o    low.        I  art 
.„      „,..     .l„Te..,..Hr     between      the      L.ck     (  )bse,-vato.-y     a..d     Potsda...     ami     the 
Ottawa    observatio,.s    n.ight    be    accou,.te,l    for    i..    this    way.       Kxpe.-....ent    to 
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asooriu.u  the  host  niotluKl  of  Kuidins  t<.  socurc  consistent  rrsults  would 
probably  bo  worth  wlul...  Tiu.s  it  might  b,.  found  that  slij-ht  illumination 
"f  the  sht.  so  that  It  could  b<>  seen  without  the  aid  of  the  star's  light  would 
add  to  the  a.ruraey.  Personally,  I  find  guiding  .-asier  in  the  twilight  than 
on  a  dark  night.  In  the  case  of  A  Hoolis,  the  n.ajoritv  of  the  latter  half 
of  the  i.lates  were  takei,  und,T  these  con.iitions  and  in  general  thev  give 
smaller  residuals  than  the  .'arly  plates,  but  tlu'  evidence  is  not  sufficient  to 
show    whether    this    is    to    be    ascribed    to    the    twilight      „•    not 


1  ••J 


Dominion  Observatory. 
Ottawa, 

November.   I'Jlo. 
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